One contribution of 16 to a theme issue 'Contextuality and probability in quantum mechanics and beyond' .
on this preface. With their consent, it reflects my personal perspective on the special issue, almost certainly differing from theirs in many ways.
The interdisciplinary aspect of the present collection is prominent, as the 'beyond' in its title indicates. The contributors to this issue include physicists, mathematicians, philosophers, computer scientists and psychologists. This may be a cause for concern with some readers. The grammatical derivatives of 'context' are common in psychology, linguistic and literary critique, one might argue, but surely these words are used in different meanings in these different fields, and none may be related to contextuality in quantum theory. Could all similarities between the latter and the 'beyond' be superficial or metaphorical? Such concerns are amply justified, as one can find plenty of writing whose authors emphasize superficial analogies over analytic distinctions. One can even find some instances thereof in the above-mentioned book of chapters [1] . The lesson one can learn from this is that one should look for the commonality of ideas and mathematical developments rather than similarity of words. One would find then that contextuality analysis of the same mathematical structure as in quantum mechanics can be reached by the internal logic of research in fields outside quantum physics.
A good illustration is provided by the story of the convergence to essentially the same notion of contextuality of two completely unrelated conceptual systems and research lines, in quantum physics and in psychology. In the matrix below, the q's are certain entities (things, properties), the In quantum physics, it can be realized in a variety of ways, but its most celebrated use is in representing the 'Alice-Bob' scenario with two entangled spin-1/2 particles [2] [3] [4] . In this scenario, q 1 and q 3 are axes chosen by Alice for measuring her particle's spins, q 2 and q 4 are axes chosen by Bob for measuring his particle's spins, and the contexts are defined by which of their axes Alice and Bob choose simultaneously in a given experiment. The contextuality analysis of this system was initially presented as a response to the question that did not involve words derived from 'context': is there a random variable λ such that if q i is measured in context c j , the result can be presented as a function of q i and of λ? The affirmative answer to this question is known as the Local Hidden Variable Theory, although a better term would have been something like Hidden Variable Theory with Context-Independent (or Local) Mappings. The history of this question is well known, dating back to the 1935 discussion involving Einsten [5] and Bohr [6] . It is also well known that quantum physics allows for systems for which the answer to this question is negative-in which case we say that the system is Bell-nonlocal, or, more generally, contextual.
In psychology, about the same time as the CHSH inequalities [4] and the Kochen-Specker theorem [7] were published, Saul Sternberg [8] posed a question that one would hardly suspect of being related to the Local Hidden Variable Theory. Psychology is largely about responses of organisms or persons to inputs, generically called stimuli, and one generally deals with several stimuli evoking several responses. Sternberg pointed out that it was important to know which of several stimuli a given response responds to. This problem has since become known as that of selectiveness of influences. As a simple case, consider responses of an organism to two stimuli S x and S y (say, the size and the brightness of a visual object), each of which could have one of two values that can be combined in four possible ways (e.g. large or small size combined with high or low brightness). Denote by q 1 , q 3 
was presented together with another stimulus, q i , whose pairing with q i forms the context c j ). Sternberg's question can now be formulated thus: how to determine that the response to q i in context c j is influenced by q i alone rather than also influenced by q i ? For a lengthy period of time, the only necessary condition for the selectiveness of influences was 'marginal selectivity' [9] -the independence of the distribution of the responses to q i of the context in which it is recorded. This is the analogue of the 'no-signalling' or 'no-disturbance' condition in quantum physics (also known by a variety of other names). Only in 2003, in [10] , it was made clear that Sternberg's question is about the existence of a random variable λ such that the response to q i in any context in which it was responded to is a function of λ and of q i . In other words, the hypothesis that the response of the organism to S x does not depend on S y , and vice versa, is equivalent to the Local Hidden Variable Theory. Unlike in quantum theory, here, the equivalence of the deterministic and probabilistic versions of the Local Hidden Variable Theory was made clear from the outset.
The development of the research on selectiveness of influences in psychology went on blissfully unaware of any connections with quantum physics for several years, during which some of the necessary conditions and criteria of (non)contextuality developed in quantum physics were rediscovered and formulated as necessary conditions and criteria of the selectiveness of influences. Thus, Lawrence Landau's inequality [11] , nowadays often considered a criterion of the compliance of matrix (1) with quantum mechanical restrictions, has been formulated and proved in a completely different way under the name of 'cosphericity condition' [12] . The 'joint distribution criterion' [13] was a streamlined formulation of the demonstrations by Suppes & Zanotti [14] and by Fine [15] that the Local Hidden Variable Theory is equivalent to the hypothesis that the star symbols in a matrix like (1) can be replaced with jointly distributed random variables labelled by the respective q's (irrespective of the c's) [15] . It was not until 2012 that the development of the theory of selective influences was merged with contextuality theory in quantum physics, as just another application of essentially the same mathematical construction [16] .
Other examples of non-physical applications of the contextuality theory can be found in the work of Abramsky et al. [17, 18] (see Abramsky and Caru's paper in this collection). This prominently includes contextuality analysis of record-sharing databases. Unlike in the study of selective influences, the commonalities with quantum contextuality here were established from the outset, but they too grew from the internal logic of the analysis of databases rather than from any terminological similarities.
This should be sufficient to justify the 'beyond' in the title of this collection of papers. I also need, however, to comment on the 'and probability' part of the title. On the one hand, this serves to emphasize the fact that contextuality analysis in quantum physics and in many nonphysical applications is fundamentally probabilistic. For instance, in my favourite approach to contextuality, called Contextuality-by-Default, theory of contextuality is essentially coextensive with the theory of random variables. On the other hand, the title says 'contextuality and probability' rather than 'probabilistic contextuality'. The conjunction 'and' puts a conceptual distance between the two notions. For one thing, this serves as an acknowledgment of the possibility that contextuality analysis can apply to non-probabilistic scenarios too, as it is done in the sheaf-theoretic approach to contextuality introduced by Abramsky & Brandenburger [17] . For another, it serves to acknowledge the prominent research in the foundations of quantum physics and abstract quantum theory (understood as a probability theory detached from specific physical applications), where contextuality plays the role of a guiding light. This line of research is represented by recent work by Cabello et al. [19] [20] [21] , including Cabello's paper in this collection.
I will refrain from characterizing or even describing all the papers included in this special issue. Looking through the abstracts of the papers will be more informative for this purpose. I should only mention that the contributions to this collection by no means present a unifying approach to contextuality and probability. Thus, Robert Griffiths's treatment of contextuality in terms of counterfactual assignment of values contradicts the position of several other authors. Sergey Rashkovskiy and Andrei Khrennikov see contextuality in the violations of the classical formula of total probability, which is only indirectly related to the traditional understanding derived from the Kochen-Specker theorem and Bell-nonlocality studies [2] [3] [4] 7, 15] . Some of the contributors would probably agree that contextuality is about the possibility or impossibility of imposing a global structure on a set in a way that agrees with the structure of various subsets of the set-but they may disagree about precise definitions of the structure and of the subsets. Nevertheless, this special issue presents a very good approximation to the state of the art in our understanding of contextuality.
